Identification of novel β-lactams and pyrrolidinone derivatives as selective Histamine-3 receptor (H3R) modulators as possible anti-obesity agents.
Four series of structurally related β-lactams, 2,5-pyrrolidinediones, azaspirodecatrienediones (ASDT) and dihydropyrroloquinoxalinetriones (DPQT) were synthesized by utilizing post-Ugi modifications in one-pot, and their activity towards human histamine-3 receptor (H3R) was evaluated. Out of 94 compounds, screened against histamine-3 receptor (H3R), 21 compounds showed high H3R selective agonist property with EC50 values ranging from 187 nM to 0.1 nM, whereas none of the compound was found to have the affinity towards other receptors of histamine family such as histamine H1, H2, and H4 receptor. All active compounds have no assay interference activity as determined by in-silico analysis and receptor independent luciferase assay and cell cytotoxicity assay. Given the important role of H3R in hypophagia, we also evaluated the in vivo effect of the representative compound 6k on the cumulative food intake in diet induce obese C57BL6/J mice. Interestingly, we observed that single dose administration (20 mg/kg, intraperitoneal injection) of 6k significantly suppressed cumulative food intake, while no significant effect was observed at 10 mg/kg. These results suggest that β-lactams, 2,5-pyrrolidinediones, azaspirodecatrienediones (ASDT) and dihydropyrroloquinoxalinetriones (DPQT) could be useful for the development of anti-obesity candidate drugs.